83,85,87 

Multimeters 



Service Manual 



1000V CAT III IEC1010 



83,85,87 

Multimeters 



Service Manual 



1000V CAT III IEC1010 



PN 617826 
January 1997 

© 1997 Fluke Corporation, All rights reserved. Printed in U.S.A. 
All product names are trademarks of their respective companies. 




Lifetime Warranty 

Each Fluke 20, 70 and 80 Series DMM purchased after October 1 , 1 996 will be free from 
defects in material and workmanship for its lifetime. Limitation: This warranty does not 
cover fuses, disposable batteries and damage from accident, neglect, contamination, 
misuse or abnormal conditions of operation or handling, including overvoltage failures 
caused by use outside the DMM’s specified rating, or normal wear and tear of 
mechanical components. This warranty covers the original purchaser only and is not 
transferable. 

For ten years from the date of purchase, this warranty also covers the LCD. Thereafter, 
for the lifetime of the DMM, Fluke will replace the LCD for a fee based on then current 
component acquisition costs. 

To establish original ownership and prove date of purchase, please complete and return 
the registration card accompanying the product. Fluke will, at its option, repair at no 
charge, replace or refund the purchase price of a defective product purchased through a 
Fluke authorized sales outlet and at the applicable international price. Fluke reserves the 
right to charge for importation costs of repair/replacement parts if product purchased in 
one country is sent for repair elsewhere. 

Send defective product with a description of the problem to the nearest Fluke Authorized 
Service Center, postage and insurance prepaid. Fluke will pay return transportation for 
product repaired or replaced in-warranty. Before making any non-warranty repair, Fluke 
will estimate cost and obtain authorization, then invoice you for repair and return 
transportation. 

THIS WARRANTY IS YOUR ONLY REMEDY. NO OTHER WARRANTIES, SUCH AS 
FITNESS FOR A PARTICULAR PURPOSE, ARE EXPRESSED OR IMPLIED. FLUKE 
IS NOT LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL 
DAMAGES OR LOSSES, INCLUDING LOSS OF DATA, ARISING FROM ANY CAUSE 
OR THEORY. AUTHORIZED RESELLERS ARE NOT AUTHORIZED TO EXTEND ANY 
DIFFERENT WARRANTY ON FLUKEOS BEHALF. 

Since some states do not allow the exclusion or limitation of an implied warranty or of 
incidental or consequential damages, this limitation of liability may not apply to you. 

Fluke Corporation Fluke Europe B.V. 

P.O. Box 9090 P.O. Box 1 1 86 

Everett, WA 98206-9090 5602 BD Eindhoven 

U.S.A. The Netherlands 



11/96 




MULTIMETER SAFETY 

The Fluke 83, 85, and 87 Multimeters have been designed and tested according to IEC 
Publication 1010-1, Safety Requirements for Measurement, Control, and Laboratory use. This 
manual contains information and warnings that must be followed to ensure safe operation and 
keep the meter in safe condition. Use of this equipment in a manner not specified herein may 
impair the protection provided by the equipment. 

These multimeters comply with part 15 of the FCC Rules. Operation is subject to the following two 
conditions: (1) these meters may not cause harmful interference, and (2) these meters must 
accept any interference received, including interference that may cause undesired operation. 

Some common international electrical symbols are shown below: 





AC: ALTERNATING 
CURRENT 


CATIII 


Overvoltage installation category 
III. Fixed installations; industrial 
use. 


1 

1 

1 


DC: DIRECT CURRENT 


± 


EARTH GROUND 


- 


EITHER AC OR DC 
CURRENT 


A 


SEE EXPLANATION IN MANUAL 




FUSE 




DOUBLE INSULATION FOR 
PROTECTION AGAINST 
ELECTRIC SHOCK 



Before using the meter, read the following safety information carefully. In this manual, "Warning" 
is reserved for conditions and actions that pose hazard(s) to the user; "Caution" is reserved for 
conditions and actions that may damage your meter. 



• Avoid working alone. 

• Follow all safety procedures for equipment being tested. 

• Inspect the test leads for damaged insulation or exposed metal. Check test lead continuity. 
Damaged leads should be replaced. 

• Be sure the meter is in good operating condition. 

• Select the proper function for your measurement. 

• To avoid electrical shock, use caution when working above 60V dc or 30V ac rms. 

• Disconnect the live test lead before disconnecting the common test lead. 

• Disconnect the power and discharge high-voltage capacitors before testing in resistance and 
diodes or continuity. 

• When making a current measurement, turn the circuit power off before connecting the meter 
in the circuit. 

• Check meter fuses before measuring transformer secondary or motor winding current. An 
open fuse may allow high voltage build-up, which is potentially hazardous. 

• Use clamp-on probes when measuring circuits exceeding 10 amps. 

• When servicing the meter, use only the replacement parts specified. 

• Do not allow the meter to be used if it is damaged or if its safety features are impaired. 
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Introduction and Specifications <j 

Introduction I 



1-1. Introduction 

This manual covers servicing information for Fluke multimeter Models 83, 85, and 87 
that are marked with CAT III 1000V on the top case and C € on the bottom case. These 
markings indicate that the multimeter complies with IEC-1010 Category III, 1000V fuse 
rating. This service manual will prove usefiil for tasks ranging from routine maintenance 
to troubleshooting and repair. Specifications, theory of operation, calibration routines, 
testing and troubleshooting procedures, parts replacement information, and schematic 
diagrams are provided. 

A meter under warranty will be promptly repaired or replaced (at Fluke's option) and 
returned at no charge. 



1-2. Organization of the Service Manual 

The following descriptions for the various sections serve to introduce the manual. 



Section 1 . Introduction and Specifications 

This section describes both use of the Service Manual and application of special 
terminology (conventions) to describe the meter's circuitry. A complete set of 
specifications appears at the end of this section. 



Section 2 . Theory of Operation 

This section first categorizes instrument circuitry into functional blocks, with a 
description of each block's role in overall operation. A detailed circuit description is then 
given for each block. These descriptions explore operation to the component level and 
fully support troubleshooting and repair procedures defined in Section 3. 



Section 3 . Maintenance 

Provides complete maintenance information, from general maintenance and cleaning 
instructions to detailed troubleshooting and repair procedures to the component level. 
Troubleshooting and repair procedures rely closely on both the Theory of Operation 
presented in Section 2 and the Schematic Diagrams shown in Section 5. 



Section 4. List of Replaceable Parts 

Includes parts lists for all standard assemblies. Information on how and where to order 
parts is also provided. 

Section 5. Schematic Diagrams 

Includes schematic diagrams for all assemblies. A list of mnemonic definitions is also 
included to aid in identifying signal name abbreviations. 



1-3. Conventions 

Throughout the manual, certain notational conventions are used. A summary of these 
conventions follows: 

• Instrument Reference 
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When the discussion involves common features of the Fluke 80 Series multimeters, 
the term "multimeter" is used, and the model number is not used. Where features 
differ among models, further identification is made by model number (Model 83, 85, 
or 87). 

• Printed Circuit Assembly 

The term "pea" is used to represent a printed circuit board and its attached parts. 

• Signal Logic Polarity 

Signal names followed by a are active (or asserted) low. Signals not so marked 
are active high. 

• Circuit Nodes 

Individual pins or connections on a component are specified with a dash (-) following 
the component reference designator. For example, pin 19 of U30 would be U30-19. 

• User Notation 

Generally, buttons to be pressed, function positions to select, input terminals to use, 
and display notation to be read are presented in this manual as they are seen on the 
multimeter. However, one button on the Model 83/85 and two buttons on the Model 
87 use no terminology and are identified by color (blue or yellow) in this manual. 

Special terms (mnemonics) used in text descriptions of multimeter circuitry 
correspond to terms used on the schematic diagrams in Section 5. 



1-4. Specifications 

Specifications for Models 83 and 85 are presented in Table 1-1. Model 87 specifications 
are presented in Table 2-2. 
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Table 1-1. Specifications, Models 83 and 85 



Function 


Range 


Resolution 


Accuracy 1 


V * 

Fluke 83 


400 mV 
4.000V 
40.00V 
400.0V 
1000V 


0.1 mV 

0.001V 

0.01V 

0.1V 

IV 


50 Hz - 60 Hz 


45 Hz - 1 kHz 


1 kHz - 5 kHz 


±(1.0% + 4) 
±(1.0% + 3) 
±(1.0% + 3) 
±(1.0% + 3) 
±(1.0% + 3) 


±(1 .5% + 4) 
±(1 .5% + 3) 
±(1 .5% + 3) 
±(1 .5% + 3) 
±(2.5% + 3) 


±(2.0% + 4) 
±(2.0% + 3) 
±(2.0% + 3) 
±(2.0% + 3)** 
unspecified 


V 

Fluke 85 


400 mV 
4.000V 
40.00V 
400.0V 
1000V 


0.1 mV 

0.001V 

0.01V 

0.1V 

IV 


50 Hz - 60 Hz 


45 Hz - 1 kHz 


1 kHz - 5 kHz 


5 kHz - 20 kHz 


±(0.5% + 4) 
±(0.5% + 2) 
±(0.5% + 2) 
±(0.5% + 2) 
±(0.5% + 2) 


±(1.0% + 4) 
±(1 .0% + 2) 
±(1.0% + 2) 
±(1.0% + 2) 
±(1 .0% + 2) 


±(2.0% + 4) 
±(2.0% + 2) 
±(2.0% + 2) 
±(2.0% + 2)** 
unspecified 


±(3.0% + 4) 
±(4.0% + 4) 
±(4.0% + 4) 
unspecified 
unspecified 


V 


4.000V 

40.00V 

400.0V 

1000V 


0.001V 

0.01V 

0.1V 

IV 


Fluke 83 


Fluke 85 


±(0.3% + 1) 
±(0.3% + 1) 
±(0.3% + 1) 
±(0.3% + 1) 


±(0.1% + 1) 
±(0.1% + 1) 
±(0.1% + 1) 
±(0.3% + 1) 


mA"= 


400.0 mV 


0.1 mV 


±(0.3% + 1) 


±(0.1% + 1) 


n 

(nS) 


400.0& 

4.000 kQ 

40.00 kQ 

400.0 kQ 

4.000 MQ 

40.00 MQ 
40.00 nS 


0.1Q 
0.001 kQ 
0.01 kQ 
0.1 kQ 
0.001 MQ 
0.01 MQ 
0.01 nS 


±(0.4% + 2)*** 
±(0.4% + 1) 
±(0.4% + 1) 
±(0.7% + 1) 
±(0.7% + 1) 
±(1 % + 3) 
±(1%+ 10) 


±(0.2% + 2)*** 
±(0.2% + 1) 
±(0.2% + 1) 
±(0.6% + 1) 
±(0.6% + 1) 
±(1% + 3) 
±(1% + 10) 



Typical Ohms Short Circuit Current 



Range 


400 


4k 


40k 


400k 


4M 


40M 


Current 


200 nA 


80 |oA 


12 |xA 


1.4 nA 


.2 |J.A 


.2 (lA 



1 . Accuracy is given as ±([% of reading] + [number of least significant digits]) at 18°C to 28°C with 
relative humidity up to 90%, for a period of one year after calibration. AC conversions are ac- 
coupled, average responding, and calibrated to the rms value of a sine wave input. 

* Below a reading of 200 counts, add 10 digits. 

** Frequency range: 1 kHz to 2.5 kHz. 

*** When using the REL A function to compensate for offsets. 
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Table 1-1. Specifications, Models 83 and 85 (cont) 



Function 


Range 


Resolution 


Accuracy 2 


Capacitance 


5.00 nF 


0.01 nF 


±(1% + 3) 




0.0500 (0.F 


0.0001 pF 


±(1% + 3) 




0.500 (J.F 


0.001 pF 


±(1 % + 3) 




5.00 fiF 


0.01 pF 


±(1.9% + 3) 


Diode Test 


3.000V 


0.001V 


±(2%+ 1) 



Function 


Range 


Resolution 


Accuracy 


Burden 

Voltage 

Typical 


Fluke 83 


Fluke 85 


mA 


40.00 mA 


0.01 mA 


±(1.2%+2)* 


±(0.6%+2)* 


1 .8 mV/mA 


A^ 


400.0 mA 


0.1 mA 


±(1 ,2%+2)‘ 


±(0.6%+2)* 


1 .8 mV/mA 


(45 Hz to 2 kHz) 


4000 mA 


1 mA 


±(1.2%+2)* 


±(0.6%+2)* 


0.03 V/A 




10.00A 3 


0.01 A 


±(1.2%+2)* 


±(0.6%+2)* 


0.03 V/A 


mA 


40.00 mA 


0.01 mA 


±(0.4%+2) 


±(0.2%+2) 


1 .8 mV/mA 


A— 


400.0 mA 


0.1 mA 


+(0.4%+2) 


±(0.2%+2) 


1 .8 mV/mA 




4000 mA 


1 mA 


±(0.4%+2) 


±(0.2%+2) 


0.03 V/A 




10.00A 3 


0.01 A 


±(0.4%+2) 


±(0.2%+2) 


0.03 V/A 




400.0 |aA 


0.1 pA 


±(1.2%+2)* 


±(0.6%+2)* 


100 pV/pA 


(45 Hz to 2 kHz) 


400.0 |xA 


1 pA 


±(1.2%+2)* 


±(0.6%+2)* 


100 pV/pA 




400.0 |xA 


0.1 pA 


±(0.4%+3) 


±(0.2%+3) 


100 pV/pA 


pA 


4000 pA 


1 pA 


±(0.4%+2) 


±(0.2%+2) 


100 pV/pA 



Function 


Range 


Resolution 


Accuracy 


Frequency 


199.99 


0.01 Hz 


±(0.005%+1 ) 


(0.5 Hz to 200 kHz, 


1999.9 


0.1 Hz 


±(0.005%+1 ) 


pulse width >2 |is 


19.999 kHz 


0.001 kHz 


±(0.005%+1 ) 




199.99 kHz 


0.01 kHz 


±(0.005%+1 ) 




>200 kHz 


0.1 kHz 


Unspecified 



2 With film capacitor or better using Relative mode to zero residual. 

3 10A continuous, 20A for 30 seconds maximum. 
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Table 1-1. Specifications, Models 83 and 85 (cont) 



Frequency Counter Sensitivity and Trigger Level 


Input Range 


Minimum Sensitivity (RMS Sinewave) 




(Maximum input for 






Approximate 


specified accuracy 


5 Hz - 20 kHz 


0.5 Hz - 200 kHz 


Trigger Level (DC 


= 10 X Range or 






Voltage Function) 


1000V) 








400 mV dc 


70 mV (to 400 Hz) 


70 mV (to 400 Hz) 


40 mV 


400 mV dc 


150 mV 


150 mV 




4V 


0.3V 


0.7V 


1.7V 


40V 


3V 


7V (<140 kHz) 


4V 


400V 


30V 


70V (<14.0 kHz) 


40V 


1000V 


300V 


700V (<1 .4 kHz) 


400V 



Duty Cycle 0.1 to 99.9% (0.5 Hz to 200 kHz, pulse width > 2 ps) 

Accuracy: Within ±(0.05% per kHz +0.1 %) of full scale for a 5V logic family input on 
the 4 V dc range 

Within ±((0.06 x Voltage Range/Input Voltage) x 100%) of full scale for sine wave 
inputs on ac voltage ranges. 



Function 


Overload 

Protection 5 


Input 

Impedance 

(nominal) 


Common Mode 
Rejection Ratio 
(1 kQ. unbalance) 


Normal Mode 
Rejection 
Ratio 


V 


1 000V rms 


10Mn< 100 pF 


>120 dB at dc, 
50 Hz or 60 Hz 


>60 dB at 
50 Hz or 60 Hz 


mV 


1 000V rms 


10Mfi< 100 pF 


>120 dB at dc, 
50 Hz or 60 Hz 


>60 dB at 
50 Hz or 60 Hz 


V 


1 000V rms 


10Mi2< 100 pF 
(ac-coupled) 


>60 dB, dc to 60 Hz 




n 


1 000V rms 


Open Circuit 
Test Voltage 


Full Scale Voltage 


Short 

Circuit 

Current 


To 4.0 MQ 


40 M£2 or nS 


<1 .3V dc 


<450 mV dc 


<1 .3V dc 


<200 pA 


Diode Test 


1000V rms 


<3.9V dc 


3.000V dc 


0.6 mA 
typical 



5 1 0V Hz max 
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Table 1-1. Specifications, Models 83 and 85 (cont) 





Nominal 


Accuracy 




Response 


(5% to 100% of range) 


MIN MAX 


100 ms to 80% 


Specified accuracy ±12 digits for changes >200 ms in 


Recording 




duration (±40 digits in AC with beeper on) 




1 s 


Same as specified accuracy for changes >2 seconds in 
duration (±40 digits in AC with beeper on) 





Fuse Protection 


mA or |iA 


44/1 00A, 1000V FAST Fuse 
(Min. Interrupt Rating 17, 000 A) 


A 


11 A, 1000V FAST Fuse 
(Min. Interrupt Rating 10.000A) 



Maximum Voltage Between any Terminal 
and Earth Ground 



1000 Volts -CAT III 



Display 

Operating Temperature 
Storage Temperature 
Temperature Coefficient 
Electromagnetic Compatibility 



Relative Humidity 

Battery Type 
Battery Life 
Shock, Vibration 
Size (HxWxL) 

With Holster and Flex-Stand: 



Digital: 4000 counts, updates 4/sec 

Analog: 43 segments, updates 40/sec 

Frequency: 19,999 counts, updates 3/sec @ > 10 Hz 

-20°C to 55°C 

-40°C to 60°C 

0.05 x (specified accuracy)/ °C (<18°C or >28°C) 

In an RF field of 1 V/m on all ranges and functions except 
capacitance: 

Total Accuracy = Specified Accuracy +0.3% of range. 
Capacitance not specified. 

Performance above 1 V/m is not specified. 

0% to 90% (0°C to 35°C) 

0% to 70% (35°C to 55°C) 

9V, NEDA 1604 or 6F22 or 006P 

500 hrs typical with alkaline 

Per MIL-T-28800 for a Class 2 Instrument 

1 .25 in x 3.41 in x 7.35 in (3.1 cm x 8.6 cm x 18.6 cm) 

2.06 in x 3.86 in x 7.93 in (5.2 cm x 9.8 cm x 20.1 cm 



Weight 1 2.5 oz (355g) 

With Holster and Flex-Stand: 22.0 oz (624g) 



Safety Designed to comply with IEC 1010-1 as a 1000V, CAT III 

instrument. UL listed to UL31 1 1 TUV licensed to EN 61010-1 , 
CSA C22.216 1010.1 
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